Acyl-CoA dehydrogenase activity has been measured in homogenates of post-imbibition to 14-day-old hydroponically grown pea seeds at daily intervals, using C,, C,, and C,, acyl-CoA substrates. T h e activity peaks of the different chain-length acyl-CoA dehydrogenases did not transpose at all points and the ratios of the chainlength activities were not constant. It therefore has to be concluded that more than one dehydrogenase is present in pea mitochondria. There was a post-imbibition initial surge of activity with short-and mid-chain-length substrates. T h e C,,-handling enzyme first peaked at 3-4 days, which coincided with the onset of plumule unfurling and greening. Further peaks were observed with all three substrates, coinciding with secondary root formation and leaf enlargement and later with cotyledon degeneration. Overall activity showed that the long-chain acyl-CoA dehydrogenase was much more active than the short-chain acyl-CoA dehydrogenase.
Introduction
T h e subcellular localization of /?-oxidation of fatty acids in higher plants has been the subject of great debate over the last 1 5 years. T h e major consensus that /?-oxidation is exclusively peroxisomal [ 13 has been challenged over recent years as increasing evidence in support of an additional, mitochondrial site has accrued, as reviewed by Masterson and Wood [2] .
One of the characteristics which differentiates mitochondria1 /?-oxidation from peroxisomal Key words. mitochondna, p-oxidation, Pisum sativum. ' To whom correspondence should be addressed (e-mail clifford.wood(u1ncl.ac.uk). [4] partially purified two proteins from sunflower seeds which exhibited acyl-CoA dehydrogenase activity, one favouring short-chain acyl-CoA substrates and the other mid-to-long-chain substrates. They also concluded that there is a family of enzymes within the mitochondria.
8-oxidation in
This current work further investigates the presence of an acyl-CoA dehydrogenase family of enzymes in pea cotyledons by measuring enzyme activity with substrates of different chain lengths in tissues at different developmental stages.
Materials and methods
Pea seeds (Pisum satizum L. cv Bunting) were surface sterilized in 6 
Results and discussion
As expected there was no acyl-CoA dehydrogenase activity in tissue from unimbibed seeds. Four main peaks of acyl-CoA dehydrogenase activity were observed at day 1 , days 3 4 , days 7-8 and day 11 after the commencement of imbibition (Figure 1) .
Day 1 represents seeds that were fully im- the magnitude of the activities were differential with respect to chain length. In both cases the long-chain acyl-CoA dehydrogenase activity was greater than the activity with short-and mid-chain substrates.
Day 1 1 represents expansion and flattening of the leaflets of the first node and establishment of independent seedlings as the cotyledons begin to degenerate. There was a large surge of shortand long-chain acyl-CoA dehydrogenase activity at this stage.
As the peaks of the different chain-length acyl-CoA dehydrogenases do not transpose at all points and the ratios of the chain-length activities are not constant, it has to be concluded that more than one dehydrogenase is present in pea mitochondria, which is in accordance with previous reports [4, 5] . These peaks of acyl-CoA dehydrogenase activity follow the same pattern as reported for overall mitochondria1 /?-oxidation [9] .
P-Oxidation of fatty acids stored in the cotyledons will provide respiratory substrates for the generation of A T P to help fuel the initial growth of the seedling. P-Oxidation will also provide acetyl-CoA for biosynthesis. Additionally controlled partial &oxidation in mitochondria has been implicated in fatty acid shortening for the biosynthesis of mid-chain fatty acids [lo]. Both acetyl-CoA and mid-chain fatty acids may be used for synthetic purposes as the cotyledon store is utilized to supply metabolites for chloroplastmembrane biosynthesis during plumule and leaf greening and membrane biosynthesis during lateral root development. During cotyledon degeneration, fatty acids released by membrane breakdown may be oxidized and utilized by the growing seedling. Clearly much more work is needed in this area and the enzyme(s) require purifying and characterizing before speculation is replaced by fact.
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